Introduction {#Sec1}
============

The outbreak of an atypical pneumonia was first reported in Wuhan, the capital city of Hubei province in China, in December 2019 \[[@CR1]\]. In January 2020, Chinese scientists isolated a novel coronavirus from patients affected by viral pneumonia, denominated severe acute respiratory syndrome coronavirus 2 (SARS-COV-2), and in February 2020, the World Health Organization designated as COVID-19 the coronavirus disease caused by SARS-COV-2.

As indicated in a report from the Chinese Center for Disease Control and Prevention on 44,500 SARS-COV-2 patients, severe respiratory symptoms were found in 14% of cases, characterized by dyspnea, hypoxia, or \> 50% lung involvement on imaging. Five percent of the patients were critical (respiratory failure, shock, or multiorgan system dysfunction). In this study, all deaths occurred among patients with critical illness, and the overall case fatality rate was 2.3%. The case fatality rate among patients with critical disease was 49% \[[@CR2]\]. The most common complications observed in severe cases included acute respiratory distress syndrome and respiratory failure, while less common complications included secondary infection, acute cardiac injury, hypoxic encephalopathy, acute kidney injury, shock, and acute liver injury \[[@CR3]--[@CR6]\]. Oropharyngeal and nasopharyngeal tract swabs need to be tested to confirm a clinical suspect of SARS-COV-2 infection \[[@CR1]\]. Moreover, chest radiography and computed tomography (CT) scan complete the diagnostic approach to COVID-19 patients, usually showing ground-glass opacities, sometimes associated with consolidative patterns \[[@CR7]--[@CR9]\]. In addition to these primary imaging methods, lung ultrasound (LUS) provides a timely bedside evaluation of COVID-19 patients, both in the primary assessment and during monitoring to adjust treatment plan \[[@CR10]\].

Case report {#Sec2}
===========

A 37-year-old male, without known previous comorbidities, presented at the Emergency Department of Fondazione Poliambulanza Hospital (a medium-size general private hospital in Brescia, northern Italy), complaining fever and cough for 2 weeks. Moreover, he reported progressive dyspnea, limiting his activities of daily living.

Peripheral blood examinations showed mild lymphopenia (750/mmc) and increased C-reactive protein (10 mg/L). Physical examination revealed a body temperature of 38 °C, respiratory rate of 30 breaths per minute, and blood oxygen saturation of 90% on room air. Arterial blood gas test revealed moderate hypoxemia (pressure of arterial oxygen---PaO2 = 50 mmHg) and mild hypocapnia (PaCO2 = 30 mmHg). Nasopharyngeal swab specimen was collected for testing SARS-COV-2, and polymerase chain reaction revealed positive viral nuclear acid in the sample. A primary bedside lung ultrasound (LUS) assessment was immediately performed to provide a real-time estimate of COVID-19 lung involvement. The scan performed with convex array probe showed multifocal and confluent B-lines with thickening of the pleural line at the medium right field (Fig. [1](#Fig1){ref-type="fig"}) and a dynamic air bronchogram sign at the posterior homolateral lower field (Fig. [2](#Fig2){ref-type="fig"}). On the left side, the LUS showed no pleural sliding or lung point sign (Fig. [3](#Fig3){ref-type="fig"}). Chest X-ray confirmed a massive pneumothorax of the left lung and involvement of the right one (Fig. [4](#Fig4){ref-type="fig"}). A chest tube was immediately placed, and a subsequent CT scan confirmed the lung re-expansion and bilateral consolidations (Fig. [5](#Fig5){ref-type="fig"}). During the hospitalization, considering the long-lasting symptoms, high-flow nasal cannula oxygen therapy and steroid therapy without antiviral drugs were provided. A final chest X-ray before the discharge showed significant improvement, and the patient, until now, is asymptomatic with no need of therapy. Fig. 1Convex array probe showed multifocal and confluent B-lines with thickening of the pleural line in the medium field of the right sideFig. 2Convex array probe showed consolidation with dynamic air bronchogram in inferior field of the right lungFig. 3Convex array probe showed the absence pleural sliding at the left lung with a \"barcode sign\" at the M-mode evaluationFig. 4Chest X-ray showed complete left pneumothorax and right interstitial involvementFig. 5CT-scan performed after chest tube placement showed bilateral consolidations, mainly at the posterior lower field of the left lung

Discussion {#Sec3}
==========

COVID-19 has been previously described as a highly infectious disease with several systemic complications \[[@CR2], [@CR5], [@CR6]\]. Even though chest X-ray and CT scans are widely used in the primary instrumental assessment of COVID-19 patients \[[@CR7]--[@CR9]\], emerging evidence have explored the role of ultrasound in their diagnosis and treatment \[[@CR10]--[@CR12]\]. Frequent abnormal ultrasound imaging findings such as B-lines, consolidation areas, or alteration of the pleural line have been recently characterized \[[@CR12]\]. On the other hand, ultrasound may produce a real-time and dynamic evaluation, even in cases with critical complications of severe COVID-19 pneumonia, such as pneumothorax. In addition, the appearance of these ultrasonic manifestations is not commonly closely related to the severity of interstitial lung involvement \[[@CR13]\].

As described in the present report, COVID-19 infection, displaying its lung tropism, may be associated with multiple and diffuse lesions. Our data are consistent with those recently published by Sun et al. \[[@CR13]\], who explored the outcome of a patient with mediastinal emphysema and pneumothorax. As detailed by Sun et al. pneumothorax could be produced as a consequence of a sudden increase of the alveolar pressure in the pneumonic consolidations \[[@CR13]\]. Lung compliance is high compared with other etiologies of ARDS, and the rate of barotrauma appears to be low, with only 2% developing pneumothorax compared with 25% of those with severe acute respiratory syndrome (SARS) \[[@CR5], [@CR6]\]. Accordingly, the alveolar rupture of the patient described here was localized at the consolidated area, as revealed by the CT scan (Fig. [6](#Fig6){ref-type="fig"}). Along this line, lung ultrasonography could be performed at the patient's bedside, and it could be considered as a handy primary tool to quickly assess and subsequently treat the condition. The integration of ultrasound images with CT images may be effective in the activation of a comprehensive management plan. Growing evidence suggest the role of LUS in clinical decision-making and as a monitoring tool to assess patients during non-invasive ventilation, mostly when the presence of COVID-19-related complications such as pneumothorax may suddenly worsen the respiratory failure \[[@CR11], [@CR12]\].Fig. 6CT-scan showed small pneumothorax after drainage and near the left alveolar consolidation

In conclusion, lung ultrasound has emerged as a point-of-care diagnostic and monitoring tool to guide patient management. As shown in our report, ultrasound imaging findings can be useful to assess lung complications such as pneumothorax, even in patients without predisposing risk factors. Evidence of the clinical applications of LUS are of paramount importance.
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